Induction of antigen specific CD4(+)CD25(+)Foxp3(+)T regulatory cells from naïve natural thymic derived T regulatory cells.
CD4(+)CD25(+)FOXP3(+)T regulatory cells (Treg) play a major role in prevention of induction and control of immune responses, and contribute to induction of immune tolerance. Natural or thymic Treg (tTreg) have non-antigen specific suppressor action. Tolerance to a specific antigen is also mediated by CD4(+)CD25(+)FOXP3(+)Treg, but the source of these cells is disputed. Many suggest that they are derived from effector lineage CD4(+)CD25(-)FOXP3(-)T cells and are induced Treg (iTreg). Our work shows that tTreg with specific TCR for the antigen can be activated to more potent antigen specific Treg. We have demonstrated that initial activation of tTreg with antigen and IL-2 induces antigen specific Treg that express receptors for the late Th1 cytokines IFN-γ and IL-12. These antigen specific Treg suppress effector lineage T cells at much lower ratios than tTreg, and we call these Ts1 cells as they are activated by Th1 cytokines and express receptors for Th1 cytokines. Further activation of Ts1 cells with specific antigen and late Th1 cytokines such as IL-12 induces very potent Th1-like Treg, that express t-bet, the transcription factor for Th1 cells, as well as the Th1 cytokine IFN-γ. Similar Th1-like Treg can be induced in IL-2 activated tTreg, by IFN-γ or IL-27. tTreg activated by antigen in the presence of IL-4 induces antigen specific Treg that express the IL-5 receptor, and these Ts2 cells can be induced to Th2-like Treg by IL-5 and antigen. tTreg can be activated to antigen specific Tregs that induce tolerance and have therapeutic potential.